Inhibition of 11β-hydroxysteroid dehydrogenase 1 by carbenoxolone affects glucose homeostasis and obesity in db/db mice.
1. One of the major causes of metabolic syndrome is elevated 11β-hydroxysteroid dehydrogenase 1 (11β-HSD1) in the liver and adipose tissue. High 11β-HSD1 expression contributes significantly to the diabetic phenotype in db/db mice. The purpose of the present study was to test the effect of the pharmacological inhibition of 11β-HSD1 inhibition by carbenoxolone in db/db mice, a genetic model of diabetes. 2. Inhibition of 11β-HSD1 by carbenoxolone was evaluated in liver homogenates obtained from untreated mice. At 0.4, 0.8, 1.6 and 3.2 μmol/L, carbenoxolone reduced the conversion of cortisone to cortisol by 21%, 48%, 82% and 95%, respectively. 3. In another series of experiments in which female db/db mice were dosed orally with carbenoxolone (10, 25 and 50 mg/kg, twice daily) for 10 days, dose-dependent decreases were observed in 11β-HSD1 activity in the brain, adipose and liver. In the case of 10 mg/kg carbenoxolone, the effects were not significant. In addition, the bodyweight of female db/db mice was reduced by 10% and 13% following treatment with 10 and 50 mg/kg carbenoxolone, respectively. Carbenoxolone treatment dose-dependently improved fat mass, energy expenditure, the serum lipid profile, serum leptin and insulin and glucose tolerance. Furthermore, 50 mg/kg carbenoxolone reduced both phosphoenolpyruvate carboxykinase (PEPCK) and glucose-6-phosphatase (G6Pase) activity in the liver by 75% and 52%, respectively. These decreases were associated with increased glucokinase protein expression and activity in the liver. 4. Carbenoxolone inhibition of 11β-HSD1 in the liver, adipose and brain significantly improves the symptoms of metabolic syndrome in db/db mice. These improvements can be attributed to increased energy expenditure, decreased activity of the gluconeogenic enzymes PEPCK and G6Pase in the liver and improved glucokinase function in the liver and pancreas.